Corticotropin releasing factor induces proliferation of cerebellar astrocytes.
In the adult cerebellum, corticotropin releasing factor (CRF), that is localized in climbing fibers, mossy fibers, and a fine varicose plexus along the Purkinje cell layer, modulates the responsiveness of Purkinje cells to excitatory amino acids. During development, CRF has been detected in the primitive cerebellar anlage as early as embryonic day (E)10, and is continuously expressed throughout embryonic and postnatal cerebellar ontogeny. To investigate a possible trophic role for CRF during cerebellar development, cerebellar culture studies using E18 mouse embryos were carried out. In our culture paradigm, that used serum-free defined medium to suppress cell proliferation, CRF induced proliferation of cells in a dose-dependent manner in a range of concentrations between 0.1-10 microM. The proliferating cells were identified as astrocytes based on their expression of vimentin and GFAP. BrdU incorporation studies supported the proposed mitogenic effect of CRF on developing astrocytes. The mitogenic effects of CRF seemed to be primarily on immature astrocytes determined by their differential expression of vimentin and GFAP. Astrocytes at more advanced stages of development, as determined by the extent of process outgrowth and GFAP expression, incorporated less BrdU compared to immature astrocytes. CRF receptors were localized in astrocytes, and the proliferation of astrocytes induced by CRF was inhibited by astressin, a competitive CRF receptor antagonist. In conclusion, CRF induces proliferation of astrocytes derived from the developing cerebellum, that suggests a gliotrophic role for CRF during cerebellar development.